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Abstract 
The studied agricultural landscape is situated to the south and southeast from the volcanic mass of Polana. Terrain of the sub-
mountain area is smoothly denudated because it had been eroded for a long time before the volcanic period. Valleys of the Bystry 
potok and Riecka streams correspond with tectonic faults. The region was colonized during the 17th century by pastorals and 
later by peasants. Traditional forms of agriculture have persisted in the landscape till today. Soils are slightly fertile. The area lies 
on the boundary between slightly warm and cold, very humid climatic zone. Annual rainfall is within the range 700-900 mm. But 
based on a long-term microclimatic measuring, it is shown that the lack of precipitation is in the period of the vegetation growth. 
Bedrock consists mainly of granodiorite rocks which have low water permeability and weak springs (yield ranging between 0.1– 
0.4 l.s-1). Water absorbs rapidly and flows over the surface of granodiorite rocks to the lower horizons. A similar process appears 
in the sandy-loam weathering mantle, which has locally a depth about 2 m. Therefore, local inhabitants had to build a system of 
catchworks which can distribute water from alluvial plains to uplands’ slopes. We identified about 3700 m of catchworks in the 
Riecka water catchment area. A prevailing part of catchworks distributes water from streams and less flows from springs. During 
the fieldwork we identified wetlands and waterlogged areas which represent potential sites for spreading of valuable biotopes. 
Further, we evaluated the degree of the catchwork utilization and succession processes on slopes. Catchworks are only partly 
functional, and the investigated area suffers from a lack of water mostly during summer seasons. We propose revitalization of the 
catchwork system in the landscape. Integrated management of the catchment also should take into account effects of current 
climate change on the studied region. 
 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The paper represents a catchwork system which is related to traditional forms of agriculture in the Hrinova 
cadastral area spreading under the Polana Mt. in central Slovakia. The catchworks system consists of historical 
 
*Corresponding author. Tel.: +421-45-5206-211; fax: +421-45-5206-279.  E-mail address: martina.slamova@tuzvo.sk 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Data Research and Consulting
11 Martina Slámová et al. /  Agriculture and Agricultural Science Procedia  4 ( 2015 )  10 – 19 
 
irrigation channels spreading on mountains slopes in agricultural landscapes. We explain a genesis of catchworks 
emphasizing natural conditions. A cultural genesis is briefly mentioned and only analogically explained in examples 
of similar foreign catchwork systems. The simplest form of a downward-floated water meadow is the catchwork 
(also known as a “catch meadow“ or “field gutter system“). Catchworks used spring water or hill-side streams to 
irrigate valleys or hill slopes (Smith and Stamper, 2013). Such a kind of catchwork system is rare in Slovakia. This is 
the reason why it is necessary to highlight its current role in the management of the traditional agricultural landscape 
regarding and enhancing its potential for spreading of valuable biotopes in the studied area and their water retention 
potential in the landscape. Traditional agro-ecosystems have a high level of diversity (Kadoya and Washimati, 
2010). They are endangered by two processes. The intensification of agriculture in the 1970s in Slovakia caused the 
destruction of traditional agricultural practices which reduced the biodiversity that is related to historical land uses 
(Bezak and Halada, 2010). On the other hand, the land abandonment supports fragmentation of land cover or 
successional processes in landscapes (Bielsa et al., 2005, Pinto-Correia and Vos, 2004). The land abandonment is 
typical for many regions in Slovakia (Danis, 2008, Gallay and Gallayova, 2011) including the studied cadastral area. 
Stefunkova et al. (2013) commented on successional processes in the Hrinova cadastral area which cover about 17 % 
of the previous agricultural landscape.  
The Hrinova cadastral area is 12 643.84 ha; a part of this area (1324 ha) belongs of the Protected Landscape Area, 
which is identical with the Biosphere Reserve (BR) Polana (20360 ha) (Pilarikova and Gallayova, 2012) and BR 
represents nowadays only 6.5 % of the cadastral area. The BR Polana is predominantly covered by forests. Ongoing 
activities of the BR’s management will have concentrated towards inclusion of the traditional agricultural landscape 
into a transitional zone of the BR Polana. This re-organisation of the BR could be a beneficial step towards for local 
farmers who could apply for financial support of more grants and funds than currently. Farmers in Hrinova have 
been organized in the association of self-employed farmers during the communist era (also before), and this situation 
continues today (Stefunkova et al., 2013). This is a very important fact because this cadastral area has never 
undergone land-consolidation reforms. Characteristically scattered settlements are called “lazy” and their inhabitants 
formed an individual cultural landscape (Ira et al., 2008) nationally known as “Podpolanie” region. 
The main goal of the paper is to explain the genesis of catchworks. We focus on specific natural conditions 
(geological, pedological and climatic characteristics). We suppose that combination of geological substrate and soil 
conditions with local meso-clima were reasons why the irrigation system of catchworks was developed in the past. 
We outline two points of view on the functionality of catchworks in sustainable traditional agriculture: (a) an 
effective low-cost irrigation and water retention function for the water supply; (b) water retention function as a 
preventive measure against floods. We identified the catchwork system in the Riecka catchment. The stream starts in 
forests of the Polana Mt. (983 m ASL) and flows down through the traditional agricultural landscape into the Bystry 
potok stream (492 m ASL) continuing to the Slatina River (457 m ASL). The investigated area is shown in Figure 1. 
2.  Characteristics of the investigated area 
2.1. Natural conditions in agricultural landscape of the Riecka catchment 
Cadastral area of Hrinova is situated mainly in the Veporske vrchy Mts. and in the southern part of the Polana 
Mt. and partially in the Zvolenska kotlina basin. Mountains were formed by a volcanic activity before 13-15 Ma 
when arose stratovolcano, and today only the central part of the crater (caldera) has been preserved with an average 
about 6 km from north to south and with a perimeter of about 20 km. It belongs to the most preserved calderas in 
Slovakia. Climatic experimental measurements of soil moisture were done only in forests of the Polana Mt.. Authors 
discovered that in terms of the development of soil moisture during the vegetation season in 2009, that year may be 
viewed as substantially dry. For both research areas, availability of water except for two brief periods during the 
summer was greatly reduced. On the other hand, the average of soil water content in the vegetation season of 2010 
was significantly higher in both experimental sites (Sitkova et al., 2011). Annual rainfall in the whole studied area is 
within the range 700-900 mm (Fasko and Stastny, 2002). However, based on a microclimatic measuring, the lack of 
precipitation is in the period of vegetation growth (Fric et al., 2011). The agricultural landscape is located mostly on 
little fertile sandy-loam cambisols (VUPOP, 2013). Bedrock consists mainly of granodiorite rocks which have a low 
water permeability and weak springs (yield ranging between 0.1– 0.4 l.s-1) (Malik et al., 2002).  
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Fig. 1. Traditional agricultural landscapes with scattered settlements in Slovakia and the Riecka catchment in the Hrinova cadastral area. 
We identified several different geological formations in the studied area: 
 The Riecka catchment is mostly formed by Veporicum types of granodiorite rocks. Granodiorite rocks are 
covered by layers of deluvial sediments in the middle and the lower parts of the catchment. Deluvium was 
formed mostly by erosion processes. Granitoid types of Sihla belong to the most spread of granitoid types in the 
Western Carpathians. Generally Sihla type is the most alkaline granitoid in the region of the Western Carpathian. 
The age is Late Paleozoic - Carbon (app. 300 Ma). It forms relatively extensive intrusions mostly in the central 
part of the Veporicum granitoid solid rock mass. It is homogeneous and its composition is monotonic. 
Macrofragmental rocks are medium-grained with greenish plagioclases, locally with visible envelope titanite 
crystals. Rock is compact and it has fissure permeability. 
 Hybrid granodiorite rocks are mostly inhomogeneous, often organised, near-source rocks with overlain highly 
metamorfed gneissic-migmatitic mantle. Occurrences of these rocky properties in the Riecka catchment are 
located in the northern skirt of the Sihla granodiorite (tonalite). Gneissic mantle is overlain by superjacent 
volcanic rocks. Granodiorites have texture organised by biotitic streaks. Structures are identical mainly with 
metamorphic structures. Basic types are biotitic granodiorite and tonalite, less represented is granite.  
 Porphyric granitoides overlain tonalites of Sihla types, in the strict sense, in their contact area with diverted 
granodiorites – migmatites of the hybrid type formed relatively plane bodies, eventually drowned blocks in the 
magma of the Sihla type of tonalites. Their composition is close to granodiorites almost to granites.  
 Deluvial sediments cover the main valley’s slopes and slopes of lateral valleys in the catchment. Prevailing is the 
erosive-gravitationally talus material which was formed mainly by weathering processes from granitoides and 
subsequent movement in the slope line direction by rain rill, solifluction and gravitation movements, eventually 
also by block glidings. We observe in the inner structure of sediments, that loams and sandy loams of this 
lithogenetic type of deluvium contain variable amounts of rocky to blocky fragments, which are often prevailing. 
Rocky loam sediments generally contain grey, greyish brown, chocolate brown soils with variable but often high 
amounts of coombe crumbs, locally with gravitation rocky blocks. Petrographic composition of rocky crumbs 
depends on the source area; prevail crumbs of granodiorite and tonalite of the Sihla type, sporadically they 
contain andesite. It is possible to see two different formations in profiles. In the lower part, sediments are rockier 
with blocks and, taking into account their genesis, they are sandy. It is the reason why they have very good 
intergranular and porous permeability. More loam and crumby is superincumbent bed with overwashed attitudes 
of fine earth, loam soils and humous loam soil sediments. The size of rocky loams and rocky to sandy loams is 
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variable in deluvial sediments and depends on slopes exposition. Generally prevails size 2-3 m and does not 
exceed more than 5 m.  
 Volcanic formations of the Polana stratovolcano overlain the granitoide-methamorphic Veporikum complex 
(Simon et al., 2011). Mostly pyroclastics, mainly epiclastic volcano sandstones, coarse epiclastic conglomerates 
and deposits of pyroclastic flows and lahars are situated in the lower parts. Lava flows of hyphostenic andesites 
with a thickness of 100 overlain volcanic formations. Lava flows have banket and columnar structure. Water 
absorbs rapidly and flows over the surface of granodiorite rocks to the lower horizons. A similar process appears 
in the sandy-loam weathering mantle of deluvial sediments which has locally a depth about 2 m. The rocky 
material and soil substrate have low water retention potential. 
2.2. A short cultural and historical genesis of catchworks 
Catchworks have been found all over Europe. Field names such as ”Waterleets”, and ”Le Flodgatemedewe” 
recorded during the 13th to 16th centuries suggest they were used in England during the medieval period. By the 
early 17th century, catchworks were well established in upland parts of south-west England, becoming a particular 
feature of areas such as Exmoor, and they became more widespread during the later 17th and 18th centuries (Smith 
and Stamper, 2013). Catchworks is a term used in England and means: „Irrigation schemes along narrow brook 
valleys were implemented through diversion structures connected to a system of contour-parallel ditches“ 
(Leinbundkut and Kohn, 2014). As the authors note, the well-documented tradition of irrigation is found all over the 
alpine piedmont landscape. In general, there is a lack of familiarity with this historic farming practice and frequent 
awareness of irrigation as part of traditional land use management is completely absent (Leinbundkut and Kohn, 
2014). Catchworks in Slovakia are not well known and they are not published in any literature. Catchworks pass 
throughout private agricultural plots, as we document in the representative locality (Figure 2). Thus care about 
channels will always depend on the cooperation of local residents. Plots “C” of the national land register prove 
ownership of a land plot. Contemporary boundaries strongly correlate with historical ones due to absence of land 
consolidation reforms. The right of a land-owner to manage a land should have been conducted in a responsible 
manner. Unmaintained parts of channels cease to be functional and water supply is insufficient for all of the relevant 
plots. Catchworks link the various micro-basins and dysfunctional catchworks affect extensive areas.  
Fig. 2. Catchworks and plots of the national land register (current ownership is based on historical parcels) in the representative locality. 
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3. Methods and technologies 
3.1. Identification of catchworks in the field 
Traditional agricultural landscape was identified in the doctorate thesis by K. Zrnikova (2014). Catchworks, 
springs and waterlogged areas were mapped in the field by GNSS Leica GS05, in the autumn aspect 2013 (8.10., 
10.10., 17.11. 27.11., 28.11). We identified catchworks as longitude depressions, which are arranged according to 
counter lines on the slopes in the Riecka catchment (Figure 3). We used digital terrain model for the calculation of 
the relief parameters of catchworks that are: altitude above sea level [m] and slope [°]. Raster grid has a resolution 
of 10 m and it was provided by “Urad geodezie, kartografie a katastra Slovenskej republiky” under the licence 
contract no. 877-11-5725/2014. Further, we evaluated the functionality of catchworks according to the presence of 
water or according to plants which indicated groundwater and we divided them into the following categories: 
functional, partially functional and not-functional. Categories of the slope are classified after 50 m (500-550 m; 550-
600 m; 600-650 m; 650-700 m; 700-750 m) and slopes are classified according to criteria, which are applied in the 
soil ecological units’ classification and evaluation (Linkes et al., 1996). We used the following slope categories: 0°-
1°; 1°-3°; 3°-7°; 7°-12°; 12°-17°; 17°-25°.  
Fig. 3. Positions of catchworks on the slope in the representative locality (3D models and photo). 
3.2. Evaluation of the natural environment of catchworks 
Geological base, rocks and watercourses were derived from the map which is available on the web site (SGUDS, 
2008). It is a geological map with Holocene sediments of the scale 1:50 000. 
Basic soil ecological units (BSEU) are relatively homogeneous units with similar ecological conditions for plant 
cultivation and it is important that they are the basic units of agrarian land evaluation in the official classification 
system of agricultural soils in Slovakia (Hrasko  Bedrna, 1988). We digitalized the raster maps of the BSEU which 
are available on the web site (VUPOP, 2013) and we elaborated vector file of the BSEU polygons. BSEU are 
characterized as codes in the classification system. For the purpose of this work, we selected only several 
characteristics (clime, soil type, slope and exposition) of the code. Structure of the code is: x1x2  x3x4  x5 x6 x7 (x1x2  
climatic unit is within the range 00-10;  x3x4 - soil unit is within the range 00-99; x5 - slope and exposition are within 
the range 0-9; x6 – soil skeleton and soil depth are within the range 0-9; x7 – soil granularity is within the range 0-5). 
Our research was related to codes x1, x2, x3, x4 and x5. Slope categories and exposition of slopes we extracted of the 
BSEU code. The code was applied only for traditional agricultural landscape (does not include residential areas and 
forests). Soil in residential areas and forests are derived of the soil map which is available on the web site (Saly and 
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Surina, 2002). Climatic factor of soil moisture was calculated by Tomlain (1980) as the difference between 
precipitation and evaporation. Valuated soil ecological units are explained in detail in the manual of BSEU (Linkes 
et al., 1996). We applied following codes in the studied area: 
 Codes of climatic characteristic. 
08 – Moderate cold and wet clime, climatic indicator of moisture is within the range 100-0 mm, the average of the 
temperature during growing season is within the range 12-14 °C. 
09 – Cold and wet clime, climatic indicator of moisture is within the range 60-50 mm, the average of the 
temperature during growing season is within the range 12-13 °C. 
10 – Very cold and wet clime, climatic indicator of moisture is less than 50 mm, the average of the temperature 
during growing season is within the range 10-11 °C. 
 Codes of soil types.  
11 – Gleyic fluvisol, middle-heavy (locally light). 
60 – Typical acid cambisols and distric cambisols (very acid), on the mantle rocks of crystalline complex, middle-
heavy to light. 
71 – Pseudogleic cambisols on deluvium sediments, middle-heavy to heavy (very heavy). 
76 – Shallow cambisols, on the mantle rocks of crystalline complex, middle-heavy to light. 
77 – Shallow cambisols on volcanic rocks, middle-heavy. 
80 – Cambisols on the mantle rocks of crystalline complex, on steep slopes: 12°- 25° middle-heavy to light. 
81 – Cambisols on volcanic rocks, on steep slopes: 12°- 25° middle-heavy to heavy. 
 Combination of codes 5 and 6 constitutes slope and exposition parameters.  
03 – Planes (0-1°) without the possibility of water erosion processes that are suitable for ploughland without limits, 
planes (1-3°) with the possibility of water erosion processes that are suitable for ploughland with few or no 
limits. 
26 – Gentle slopes (3-7°) that are suitable for ploughland with few limits; southern, eastern and western expositions. 
44, 46 – Moderate slopes (7-12°) that are suitable for limited ploughland alternated with grasslands; southern, 
eastern and western expositions. 
68 – Steep slopes (12-17°) that are suitable for grasslands; southern, eastern and western expositions. 
78 – Steep slopes (12-17°) that are suitable for grasslands, northern exposition. 
88 – Very steep slopes (17-25°) that are not suitable for agriculture, southern, eastern and western expositions. 
All maps were analyzed in application QGIS Chugiak 2.4.0 released under the general public license. The geo-
data were obtained under the rules of the Open Geospatial Consortium from online map servers (the web links are 
noted in the figures and references). 
4. Results and discussion 
Total area of the Riecka catchment is 828.56 ha; prevailing is the traditional agricultural landscape 766.01 ha 
(92.45 %); forests occupy 59.57 ha and residential areas only 2.98 ha. Prevailing part of the investigated area is 
475.15 ha (57.34 %) and it is situated in the climatic unit with very cold and wet clime with low climatic indicator of 
moisture (is less than 50 mm). Slopes in the range 7°-12° are typical for agrarian land of submountain regions and 
they occupy 254.58 ha (33.24 %); the category 12°-17° occupies 337.54 (44.06 %) and other categories have lower 
abundances: 17°-25° - 120.43 ha (15.72 %); 3°-7°- 49.27 ha (6.43 %) ; 0°-3°- 4.19 (0.55%). South, east and west 
expositions have 99.75 % of slopes of agrarian land in the Riecka catchment. 
Prevailing part of BSEU’s polygons is located in agricultural landscape. These polygons spread mostly on Sihla 
granodiorite type 148.10 ha (19.34%), hybrid granodiorite 7.93 ha (1.03%), deluvial sediments 186.46 ha (24.34%) 
and valley flats 82.47 ha (10.77%). Andesite rocks occupy a relative extensive area 148.82 ha (19.43%), but it is 
located in the northern part of the Riecka catchment, outside of the agricultural landscape. According to an 
evaluation of the BSEU’s codes the code 1080685 is the widespread and occupies 205.42 ha (24.80 %) of the 
Riecka catchment. Catchworks are located mainly in polygons of this BSEU category (1553.09 m, 42.11%). This 
area is characterized by very cold and wet clime, and climatic indicator of moisture is less than 50 mm; average of 
the temperature is in growing season within the range 10-11 °C; the soil type is represented by cambisols on the 
mantle rocks of the crystalline complex, on steep slopes: 12°-25° are middle-heavy to light; prevailing slope is 
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within the range 12°-17°. We characterize also codes 0976461 and 1060445. In the first case, the code occupies 
89.69 ha (10.82%) of the Riecka catchment. They are characterized by cold and wet clime; climatic indicator of 
moisture is within the range 60-50 mm; average of the temperature in growing season is within the range 12-13°C. 
The soil type is represented by shallow cambisols, on the mantle rocks of crystalline complex, with middle-heavy to 
light soils are on slopes within the range 7°-12°. The second code occupies 82.97 ha (10.01%) of the Riecka 
catchment and it is characterized by very cold and wet clime; climatic indicator of moisture is less than 50 mm; 
average of the temperature is growing season is within the range 10-11 °C. The soil type is represented by typical 
acid cambisols and distric cambisols (very acid), on the mantle rocks of crystalline complex, middle-heavy to light 
soils are on slopes within the range 7°-12°. Natural conditions are described in detail in Table 1.  
Catchworks were situated mainly on the slopes with meadows and pastures. A total length of mapped catchworks 
was 3736.68 m. Prevailing part of catchworks was situated in altitude from 650 to 700 m ASL (37.88 %), then we 
identified them in the following altitudes: 500-550 (20.76%), 550-600 (22.65%), 600-650 (18.1%). Only several 
catchworks were located at altitude from 700 to 750 m ASL (0.56 %) because agricultural landscape is limited 
mainly up to 650 m ASL. 
Table 1. Soil ecological units (Linkes et al., 1996) and soil (Saly and Surina, 2002) in the Riecka catchment. 
Geological formations 
(prevailing) 
Soil unit /soil 
type 
Area 
[ha] 
Relative 
area  [%] 
Slope extracted 
of soil unit [°]  
Exposition of 
soil units [°] 
Catchworks, 
length in polygons [m] 
valley flat 0811035 4.19 0.51 0-3 flat  
deluvium/valley flat 0860441 4.66 0.56 7-12 S, E,W  
valley flat 0871445 10.50 1.27 7-12 S, E,W 447.18 
deluvium/valley flat 0876265 14.06 1.70 3-7 S, E,W  
Sihla granodiorite type  0880685 21.31 2.57 12-17 S, E,W  
Sihla granodiorite type  0880885 20.05 2.42 17-25 S, E,W  
deluvium/valley flat 0960445 59.44 7.17 7-12 S, E,W 589.86 
Sihla granodiorite type  0976265 13.93 1.68 3-7 S, E,W  
Sihla granodiorite type  0976461 89.69 10.82 7-12 S, E,W  
deluvium 0980685 51.08 6.17 12-17 S, E,W  
valley flat 0980785 1.95 0.24 12-17 N 11.97 
Sihla granodiorite type  1060441 7.32 0.89 7-12 S, E,W  
deluvium 1060445 82.97 10.01 7-12 S, E,W 1074.86 
Sihla granodiorite type  1076265 21.28 2.58 3-7 S, E,W  
andesite 1077465 25.35 3.07 12-17 S, E,W  
andesite 1080681 9.76 1.13 12-17 S, E,W  
deluvium/Sihla 
granodiorite type  
1080685 205.42 24.80 12-17 S, E,W 1553.09 
andesite 1080881 3.26 0.40 17-25 S, E,W  
Sihla granodiorite type  1080885 17.86 2.16 17-25 S, E,W 59.72 
andesite 1081685 22.67 2.73 12-17 S, E,W  
andesite 1081882 21.32 2.57 17-25 S, E,W  
andesite 1081885 57.94 7.00 17-25 S, E,W  
deluvial sediments/ 
Sihla granodiorite type  
soils in 
agricultural 
landscape 
766.01 92.45    
andesite cambisols  62.55 7.55  not evaluated not evaluated  
 Total area: 828.56 100   Total length 3736.68 
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Fig. 4 Catchworks in the Riecka catchment and their natural environment (geology, clima soils and relief parameters). 
Catchworks were predominantly located on slopes from 7° to 12° (32.45%) and from 12° to 17° (26.83%). It 
corresponds with an evaluation based on the BSEU's codes where 1553.09 m (41.56%) of catchworks is located has 
slope between 12°-17°, 1074.86 m (28.76%). Less significant abundance have other categories of slope: 0°- 3° 
(0.35%), 3°-7° (12.38%), 17°-25° (22.37%), 25°-30° (5.61%). All catchworks are located in the area with 
granodiorite rocks and deluvial sediments, mainly in polygons of the BSEU’s code 1080685 with the length of 
1553.09 m (41.56%), then in polygons of the code 1060445 with the length of 1074.86 m (28.76%) and in polygons 
of the code 0960445 with the length of 589.85 m (15.78%) of catchworks. Catchworks and their natural 
environment are shown in Figure 4.  
We observed that functional catchworks have the length of 1600.22 m (42.82 %), partially functional have the 
length of 85.19 m (2.28 %) and non-functional ones represent 2002.58 m (53.59 %). This observation corresponds 
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with findings of other authors. The investigated area has undergone radical changes in land use and land cover as 
document Gallayova (2007) on grasslands in the BR Polana. They covered 3 256.80 ha (16 %) in fifties and only 1 
790.31 ha (8.79 %) in 2003 of the BR’s total area. Such a trend causes a decrease of valuable habitats of birds 
(Kristin Ed., 2010). Catchworks correspond with the European NATURA 2000 biotopes. They are listed in the 
databases of the Polana Protected Landscape Area and they are defined in the catalogue of biotopes (Stanova, 
Valachovic Ed., 2000). The most frequent are lowland hay meadows [6510]. Abundantly represented are 
hydrophilous tall herb fringe communities of plains and of the montane to alpine levels [6430]. Locally occuring 
transition mires and quaking bogs [7140]. Nationally significant are waterlogged mountain meadows (LK6) and 
mesophilic grazed pastures and meadows (Lk3). Biotopes as well as catchworks require maintenance, but the 
practice of everyday life is often different. Catchworks of the Hrinova cadastral area are publicly discussed mainly 
when local inhabitants suffer from water insufficiency as it was during two last years. This period was characteristic 
by a lack of precipitation. On the other hand, in the media were published opinions of local inhabitants that the 
system of catchworks could be a good prevention before floods in the harmfully impacted flat area of the Bystry 
potok stream and of the Slatina River. 
As Leinbundkut and Kohn (2014) concluded a range of further services of traditional irrigation systems is related 
to functions on the level of the hydrological system, which are often rather unknown but currently are experiencing 
fresh appreciation. Traditional irrigation schemes using gravity-flow techniques were said to be generally of low 
water-use efficiency or even to be rather ”wasteful”. Modern experiments suggest that irrigation water rises the 
temperature of the soil above 5°C, the point at which germination and growth commences, why oxygenation and 
protection from frost damage are also significant benefits (Cook et al., 2003).  
Catchworks were identified during autumn aspect in order to identify micro-relief forms, sometimes with a depth 
only few centimetres. We suppose that we were not able to identify all catchworks in the field by manual mapping. 
This is the reason why we would like to use contactless methods in the future. Aerial laser scanning (ALS) provide 
acceptable accuracy for identification of micro-relief forms (Chudy et al., 2014). We identified catchworks only in 
one catchment. As we know, till today they have never been mapped in the whole cadastral area. Data of ALS could 
help us identify catchworks very quickly and the fieldwork could become effective. At the same time we assume 
that the field work would be complemented by parallel archival research. Both studies could target to the detection 
of the effectiveness of natural water retention and distribution in agricultural land through irrigation channels. 
5. Conclusions 
Harsh natural conditions are not suitable for agricultural activities in the investigated area. Slightly productive 
soils combined with poor weather conditions are the main reasons why land consolidation reforms have never been 
done in the investigated area and the traditional character of the landscape with the system of catchworks has been 
preserved till today. We can conclude that the combination of Sihla granodiorite type, hybrid granodiorite and 
deluvial sediments with sandy cambisols and prevailing southern, western and eastern expositions in cold and very 
cold climatic units with relative low values of climatic indicator of soil moisture (100-0 mm, less than 50 mm) 
contribute to soil moisture insufficiency mostly during growing season. A lack of precipitation during growing 
season causes a water insufficiency not only for plants, but also for local inhabitants who are living in this area. A 
lack of drinkable water occurred for several years in the past and we suppose that it is a consequence of insufficient 
maintenance about catchworks. In this case, it could be useful to provide them adequate maintenance and include 
their management into everyday agrarian activities of local inhabitants. But as a consequence of no clearly positive 
opinion of inhabitants to preserve catchworks in the landscape, it is necessary to bring a debate on this topic to 
experts and stakeholders. 
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